Introduction
surround mimics an arrangement of ARROW Hollow core photonic crystal fibers (HC-PCFs), which waveguides which enclose a central core [3] birefringence. An example of such a design is given in pulse-delivery system, and will also severely degrade Fig 1 (b) . the performance in interferometric applications.
Antiresonant core-surround geometry for lowGiven the generic birefringence of fabricated HC-PCF loss propagation caused even by small symmetry-breaking geometrical
The dominant cause of loss in HC-PCFs is scattering perturbations, there is clearly the need to develop from the roughness at the glass/air interfaces which low-loss intentionally birefringent fibers which show a results from an inherent thermodynamic attribute of high degree of polarization maintenance. Low Fig. 2 . The quantity is plotted against normalized considered which incorporates a number of elliptical wavenumber kA over the bandgap range, where A is features on a thin core-surround ring, see Fig. 1 . The the cladding pitch. The fibers are identical except in elliptical form was chosen since it is approximates a the core-surround geometry. Fiber A, which is shown shape which is compatible with the surface tension in Fig. 1(a) , incorporates elliptical features with majorforces which act during the fiber draw if an diameter length 2a=O.4A and minor-diameter length appropriate fiber perform is used. The size of the 2b=O.133A on the core-surround ring which has a localized features is tuned so that the composite corethickness t=O.03A. The core-surround of fiber B surround geometry is antiresonant within the cladding contains no elliptical features: it is simply a ring of band-gap at the air light-line. This form of corethickness t=O.03A. The cladding structure of the fibers was chosen to be representative of fabricated HCPCFs [2] .
(which correspond to degeneracy-split HE11-like 10 modes) of the fiber of Fig. 1 (b The simplest means of introducing birefringence to a interaction. The interface field intensity of the fiber design which has localized features positioned polarization mode which is clear of mode antion its core-surround ring is to remove one or more of crossing is maintained at a low level, which implies them. Fig. 1(b) shows a fiber in which two opposing this polarization should show loss-loss if interelliptical inclusions have been removed so that polarization mode coupling is maintained at a low polarization degeneracy is lifted, but inversion and level by the attendant high birefringence.
180°rotation symmetries remain. Apart from the removal of two elliptical features, the structure is References identical to the fiber of Fig 1(a) , results for which were 1 P. J. Roberts et al, Opt. Express, 13 (2005) , 236 given in the previous section. 
